American Water Works Association lal in a 


MANAGEMENT & Orr 


WATER SUPPLY 


iN 
M icronesia 


JOURNAL AWWA 


jourmal journal = 
| 
| California Aqueduct 
84 
— 


American Water Works Association lal in a 


MANAGEMENT & Orr 


WATER SUPPLY 


iN 
M icronesia 


JOURNAL AWWA 


jourmal journal = 
| 
| California Aqueduct 
84 
— 


Air Stripping 
Designing a Cost-Efficient 
Air-Stripping Process 
N. Nirmalakhandan, Y.H. Lee, 
and R.E. Speece 
Point-of-Entry Removal of Radon 
From Drinking Water : 
Jerry D. Lowry, Willem F. Brutsaert, 
Thomas McEnerney, and Cindy Molk 
Air-Water Phase Equilibria of Volatile 
Organic Solutes : 
Christoph Munz and Paul V. Roberts 
Removing VOCs From Groundwater 
Containing Humic Substances 
by Means of Coupled Air 
Stripping and Adsorption ... 79:8:49 
Gary L. Amy, Roberto M. Narbaitiz, 
and William J. Cooper 


Testing of Alum Recovery for Solids 
Reduction and Reuse ‘6: 
Mark M. Bishop, A.T. Rolan, Tom L. 
Bailey, and David A. Cornwell 

Silvicultural Application of Alum 


Robert J. Grabarek and Edward e 
Krug 
Report: Research Needs 


79:6:99 


for Alum Sludge Discharge . . 
Sludge Disposal Committee 


Arsenic 


Removing Arsenic From Drinking 


Steven W. Hathaway (deceased) and 
Frederick Rubel Jr. 

Controlling Arsenic, Fluoride, 
and Uranium by Point-of-Use 
Treatment 
Kim R. Fox and Thomas J. Sorg 


Asbestos 


Dredging to Reduce Asbestos 
Concentrations in the California 


Jeanine Jones and Michael J. McGuire 

Confluence 

Using Asiatic Clams as a Biomonitor 
for Chrysotile Asbestos in Public 
Water Supplies 
Scott E. Belanger, Donald S. jaan 
John Cairns Jr., and Michael J. 
McGuire 


Backwashing 
Improving Initial Effluent Quality 
of a Deep-Bed Filter by Variations 


DECEMBER 1987 


hy 


Parameters During 

Backwashing 212: 
K.O. Cranston and A. Amirtharajah 


Barium 


Strong-Acid Ion Exchange 
for Removing Barium, 
Radium, and Hardness : 
Vernon L. Snoeyink, Carl Cairns- 
Chambers, and Julie L. Pfeffer 


Calcium Carbonate Unit 


Technical Note: Proper Use of the Unit 
mg as CaCO,/L 
S. Rod Jenkins, Joe M. Morgan, 
and Jean Paul Nicol $4) 
Chlorine Dioxide FEV 


Letters 
Chlorine Dioxide Effects on THMFP, 
TOXFP, and the Formation 
of Inorganic By-products . .. 79:9:107 
K.S. Werdehoff and P. C. Singer 
Coagulation 
Effects of Coagulation 
on Sludge Thickening 
and Dewatering :6: 
William R. Knocke, Jeff R. Hamon, 
and Betsy E. Dulin 
Removing Trihalomethane Precursors 
by Coagulation 
R.E. Hubel and J.K. Edzwald 
Evaluating Alternative Coagulants 
to Determine Efficiency 
and Cost-Effectiveness 
W.R. McKeon and J.J. Muldowney 


Coliforms 


Comparing Three Sampling Designs 
for Monitoring Coliforms in Small 
Community Systems 
T.A. Stukel, F.C. Reed, 

E.R. Greenberg, and N.J. Jacobs 

Frequency-of-Occurrence Monitoring 
for Coliform Bacteria 
in Small Water Systems ... 79:11:59 
Wesley O. Pipes, Karolyn Mueller, 


Marleen Troy, and Harvey A. ms 
Minnigh 
Computers 
Data Bases: Getting the Most for Your 


Bruce M. Chow 
Confluence 


Conservation 
Roundtable 


Water Conservation and Management 
in Barrow, Alaska 
Michael R. Pollen 

Water Conserving Landscapes Show 
Impressive Savings 
John Olaf Nelson 

Public Attitudes Toward Water 
Conservation 
J. Ernest Flack and Joanne Greenberg 

The Effectiveness of Residential Water 
Conservation Measures : 
William O. Maddaus 

Socioeconomic Factors Affecting Water ? 
Conservation in Southern 


Darryll Olsen and Allan L. ae 


Corrosion 


Mitigating Copper Pitting Through 
Water Treatment 79:2:58 
Arthur Cohen and James R. Myers 

Influence of Buffer Capacity, Chlorine _ 
Residual, and Flow Rate 
on Corrosion of Mild Steel 
and Copper 
Rodolfo A. Pisigan Jr. and J. Edward 
Singley 

Corrosion Monitoring and Control ; 
in the Pacific Northwest .... 79:2: na 
Steve H. Reiber, John F. Ferguson, 
and Mark M. Benjamin 

The Effects of Short-Term Changes + 
in Water Quality on Copper 7 
and Zinc Corrosion Rates.... 79:2:75 
Al Stone, Dimitris Spyridakis, Mark 
Benjamin, John Ferguson, 
Steve Reiber, and Stein Osterhus 

Dead Ends, Red Water, and Scrap 

79:7: 113 


Data Bases: Getting the Most for Your 


Designing Water Treatment = | 

Facilities 

Robert D.G. Monk and John F. Willis 
Foothills: A State-of-the-Art 

Water Treatment Plant 

Robert K. Weir and Robert 

L. Chapman 
Upgrading a Landmark Water 

Treatment Plant 


John R. Rossum 


Bruce M. Chow 
Desalination 


Water Conservation and Management 
in Barrow, Alaska 
Michael R. Pollen 


Design of Facilities 


CT INDEX 
Additives 
Roundtable ........... 79:77:22 | 
Alum Siudge 


James G. Smith, David L. Tippin, 

Malichi C. Penret LII, 

and Jagdish ?. Saigaonkar 
Evaluating Treatment Plants 

for Particulate Contaminant 

Removal ... 


Gary S. Logsdon 
Design Options for Water 


Filtration 
Robert D.G. Merk 

Design Considerations and Operating 
Tips for Small Residential 
Systems 79:11:42 
Bruce W. Lewis 

Disinfection 

Chlorine Dioxide Effects on THMFP, 
TOXFP, anc the Formation 
of Inorgarac Bv-products ... 79:9:107 
Karen S. Worden ff and Philip C. 
Singer 

The Influence of Bromide Ion 
on Organic Chlorine and Organic 
Bromine Formation During Free 
Chlorinaticn . : 
James M. Sy: vs, Paul L.K. Fu, 
Ronald C. Dressman, and Alan A. 
Stevens 

Technical Note: The Formation 
of Chlorate F-o-n the Reaction 
of Chlorine <21d Chlorite in Dilute 
Aqueous Solut on 
Philip C. Singe’ and William K. 
O’Neil 


Distribution Systems 


Replacement Rules for Water 


Thomas M. Walski 

Seattle’s Experience With Distribution 
System Sampling 
Richard G. Donner 

Design Considerations and Operating 
Tips for Small Residential 
Systems 
Bruce W. Lewis 

Using Elevated Storage and Off-Peak 
Pumping to Control Energy 


79:11:42 


Bruce S. Aptowicz, Norman G. 
Weintraub, and Charles Zitomer 
Modeling the Propagation 
of Waterborne Substances 
in Distribution Networks... 
C.P. Liou and J.R. Kroon 
Frequency-of-Occurrence Monitoring 
for Coliform Bacteria in Small Water 
Systems 
Wesley O. Pipes, Karolyn Mueller, 
Marleen Troy, and Harvey A. 
Minnigh 
Confluence 


79:11:54 


79:11:78 


High-Efficiency Motors :6: 
Jeptha A. Wade Jr., Michael J. Rossi, 
and Robert R. Guzzetta 

Using Elevated Storage and Off-Peak 
Pumping to Control Energy 


Costs 79:11:46 


86 


Bruce S. Aptowicz, Nor.aan G. an 
Weintra-.b, and Charles Zitomer 


Erratum to Articles Publi_hed in 1986 


Preventing the Formation _ 
of Trihalomethat.es in rida 


Groun¢ water 19:1:38 
John C. Thompson and Jules J. Ameno 


Filtration 
Design Opuons for Water 
Filtration 
Robert D.G. Monk 
An o1 - iltration .... 
Raymone 
GAC as Sar 
Gravity Ler 
Robert A. Hyde, Don G. Hill, 
Tom F. Zabel, and Terry Burke 
Optimizing the Placement of GAC 
Filtration Units 
Mark R. Wiesner, J.J. Rook, 
and Francois Fiessinger 
Improving the Initial Effluent Quality 
of a Dual-Media Filter by Coagulants 
in Backwash 4?» 
Kelly O Cranston and Appiah 
Amirtharajah 
GAC Filter Adsorbers 
Sandra L. Graese, Vernon L. 
Snoeyink, and Ramon G. Lee 
Schmutzdecke Characterization 
of Clinoptilolite-Amended Slow 
Sand Filtration 
Daniel R. McNair, Ronald C. Sims, 
Darwin L. Sorensen, and Matthew 
Hulbert 


Flavor Profile Analysis 


Training Panelists for the Flavor 
Profile Analysis Method 
Jeroen H.M. Bartels, Brian M. Brady, 
and I.H. (Mel) Suffet 


Fluoride 


Controlling Arsenic, Fluoride, 
and Uranium by Point-of-Use 
Treatment 
Kim R. Fox and Thomas J. Sorg 


79:12:26 


silerman 
aacement in Rapid 
79: 


Granular Activated Carbon 


Modeling TOC Removal by GAC: The 
General Logistic Function .. . 79:1:33 
Robert M. Clark 

The Bioregeneration of GAC Used 
to Treat Micropollutants .... 79:1:64 
Gerald E. Speitel Jr. and Francis A. 
DiGiano 

Design Considerations for GAC 
Treatment of Organic 
Chemicals 
John C. Crittenden, David W. Hand. 
Harish Arora, and Benjamin W. 
Lykins Jr. 

Point-of-Entry Removal of Radon 
From Drinking Water : 
Jervy D. Lowry, Willem F. Brutsaert, 


yaa 


Thomas McEnerney, and Cindy Molk 
Operational Variables and the Release 

of Colonized Granular Activated 

Carbon Particles in Drinking 


Anne K. Camper, Susan C. 
Broadaway, Mark W. LeChevallier, 
and Gordon A. McFeters 


Removing VOCs From Groundwater 

Containing Humic Substances 

by Means of Coupled Air Stripping 

and Adsorption 

Gary L. Amy, Roberto M. Narbaitz, 

and William J. Cooper 
GAC as Sand Replacement in Rapid 

Gravity Filters 

Robert A. Hyde, Don G. Hill, 

Tom F. Zabel, and Terry Burke 
Optimizing the Placement of GAC 
Filtration Units 

Mark R. Wiesner, J.J. Rook, 

and Francois Fiessinger 

GAC Filter Adsorbers 
Sandra L. Graese, Vernon L. 
Snoeyink, and Ramon G. Lee 


Organic Contamination 
of Groundwater: A Learning 


Experience 
8 Stephen Lau and John E. Mink 


Fredericton, N.B., Canada . 
T. Viraraghavan, E.L. Winchester, 
G.J. Brown, G.P. Wasson, 
and R.C. Landine 

Removing VOCs From Groundwater 
Containing Humic Substances 
by Means of Coupled Air 
Stripping and Adsorption . 
Gary L. Amy, Roberto M. Narbaitz, 
and William J. Cooper 

Using Reverse Osmosis to Remove 
Agricultural Chemicals 
From Groundwater 
Joseph H. Baier, Benjamin W. 
Lykins Jr., Carol A. Fronk, 
and Steven J. Kramer 

Removing Arsenic From Drinking 


Steven W. Hathaway (deceased) and 
Frederick Rubel Jr. 
Strong-Acid Ion Exchange 
for Removing Barium, Radium, 
and Hardness 
Vernon L. Snoeyink, Carl Cairns- 
Chambers, and Julie L. Pfeffer 
Applying Membrane Processes 
to Groundwater Sources 
for Trihalomethane Precursor 


James S. Taylor, D.M. Thompson, 
and J. Keith Carswell 


Hardness 


Strong-Acid Ion Exchange 
for Removing Barium, Radium, 
and Hardness 8: 
Vernon L. Snoeyink, Carl Cairns- 
Chambers, and Julie L. Pfeffer 


79:8:49 


79:8:49 


JOURNAL AWWA 


| 
Rem gane m Wate 
ble 
79:11:3: 
| | 
"10:81 
Energy Costs 
= 


| 


Hazardous Waste 
Protection of Waterlines Traversing a 
azardous Waste Landfill . .. 79:2:38 
_ Thomas L. Kovacik, Donald M. 
_ Moline, and Paul F. Munn 


Strong-Acid Ion Exchange 
for Removing Barium, Radium, 
and Hardness 


Vernon L. Snoeyink, Carl Cairns- 
Chambers, and Julie L. Pfeffer 


trou 


Effects uf Several Ions on Iron 
Treatment by Sodium Silicate 
and Hypochlorite 
R. Bruce Robinson, Roger A. Minear, 
and Joseph M. Holden 

Committee Report: Research Needs 
for the Treatment of Iron 
and Manganese 
Trace Inorganic Substances 
Committee 


Klebsiella 


Occurrence, Significance, 
and Detection of Klebsiella in Water 


Edwin E. Geldreich and Eugene W. 


Maintenance 
Establishing a Maintenance 
Program 
James K. Jordan 


Manganese Removal 


Using Alternative Oxidants to Remove 
Dissolved Manganese From Waters 
Laden With Organics 
William R. Knocke, Robert C. Hoehn, 
and Robert L. Sinsabaugh 

Removing Manganese From Water at 

_ Fredericton, N.B., Canada ... 79:8:43 

_T. Viraraghavan, E.L. Winchester, 
Brown, G.P. Wasson, 
and R.C. Landine 

Committee Report: Research Needs 
_ for the Treatment of Iron 
and Manganese 
Trace Inorganic Substances 

Committee 

The Treatability of Manganese 
by Sodium Silicate 

_ and Chlorine 
_R. Bruce Robinson and Susan K. 
_Ronk 


Membrane Processes 


A 

Applying Membrane Processes 
_ te Groundwater Sources 

for Trihalomethane Precursor 


James S. Taylor, D.M. Thompson, 
and J. Keith Carswell 


DECEMBER 1987 


Microorganisms 
Operational Variables and the Release 


of Colonized Granular Activated 


Carbon Particles in Drinking 

Water 

Anne K. Camper, Susan C. 

Broadaway, Mark W. LeChevallier, 

and Gordon A. McFeters 
Occurrence, Significance, 

and Detection of Klebsiella in Water 


Edwin E. Geldreich and Eugene W. 
Rice 

Committee Report: Microbiological 
Considerations for Drinking Water 
Regulation Revisions 
AWWA Organisms in Water 
Committee 


Microbiological Characteristics 
of Third Faucet Point-of-Use 


Donald J. Reasoner, Janet C. Blannon, 
and Edwin E. Geldreich 
Microbiological Characteristics 
of Point-of-Use Precoat Carbon 
Filters 
P. Regunathan and W.H. Beauman 
Comparing Three Sampling Designs 
for Monitoring Coliforms in Small 
Community Systems 
Thérése A. Stukel, Frank C. Reed, 
E. Robert Greenberg, and Nicholas J. 
Jacobs 
Frequency-of-Occurrence Monitoring 
for Coliform Bacteria in Small Water 
Systems 
Wesley O. Pipes, Karolyn Mueller, 
Marleen Troy, and Harvey A. 
Minnigh 
“y 


Organics 
Face to Face 
Modeling TOC Removal by GAC: 
The General Logistic 
Function 
Robert M. Clark 
Preventing the Formation 
of Trihalomethanes in Florida 
Groundwater 
John C. Thompson and Jules J. Ameno 
Comparing Gel Permeation 
Chromatography and Ultrafiltration 
for the Molecular Weight 
Characterization of Aquatic Organic 
Matter 
Gary L. Amy, Michael R. Collins, 
C. James Kuo, and Paul H. King 
Developing Haloform Formation 
Potential Tests 
Bill Batchelor, David Fusilier, 
and Edward H. Murray 
Designing a Cost-Efficient 
Air-Stripping Process 
N. Nirmalakhandan, Y.H. Lee, 
and R.E. Speece 


é@ 


The Siemneentinn of GAC Used 
to Treat Micropollutants .... 79:1:64 
Gerald E. Speitel Jr. and Francis A. 
DiGiano 

Design Considerations for GAC 


Treatment of Organic ik 


John C. Crittenden, David W. Hand, 
Harish Arora, and Benjamin W. 
Lykins Jr. 
Confluence 79:1: 
Air-Water Phase Equilibria of Volatile 
Organic Solutes 79:5:62 
Christoph Munz and Paul V. Roberts 
Developing Models for Predicting 
Trihalomethane Formation Potential 
and Kinetics 
Gary L. Amy, Paul A. Chadik, 
and Zaid Chowdhury 
Removing Trihalomethane Precursors 
by Coagulation 
Richard E. Hubel and James K. 
Edzwald 
Organic Contamination 
of Groundwater: A Learning 
Experience 79:8: 
L. Stephen Lau and John E. Mink 
Removing VOCs From Groundwater __ 
Containing Humic Substances 
by Means of Coupled Air Stripping 
and Adsorption 79:8:49 
Gary L. Amy, Roberto M. Narbaitz, 
and William J. Cooper 
Using Reverse Osmosis to Remove 
Agricultural Chemicals 
From Groundwater 
Joseph H. Baier, Benjamin W. 
Lykins Jr., Carol A. Fronk, — 
and Steven]. Kramer 


Pipelines 
Protection of Waterlines Traversing 
a Hazardous Waste 


Thomas L. Kovacik, Donald M. 

Moline, and Paul F. Munn 
79:10:96 
Replacement Rules for Water 


Thomas M. Walski 


Point-of-Use Treatment 


Viewpoint 

Roundtable 

Responding to Customer Concerns 
About Home Treatment 
Devices 
R. Scott Yoo 

Organizing Water Quality Districts 
in New York State :10: 
Michael E. Burke and George A. 
Stas*o 

Testing and Evaluating Point-of-Use 
Treatment Devices 
in Canada 
Richard S. Tobin 

Point-of-Use Treatment for Turbidity _ 
Removal in a Municipal 


79:10:34 


79:10:42 


4 


a 
= 
A 
Mains . 
87 


Daniel F. Greve and Randy L. Fultz 
Point-of-Use and Point-of-Entry 

Drinking Water 

Treatment 

Lee T. Rozelle 
Microbiological Characteristics 

of Third Faucet Point-of-Use 


79:10:53 


Donald J. Reasoner, Janet C. Blannon, 

and Edwin E. Geldreich 
Microbiological Characteristics 

of Point-of-Use Precoat Carbon 


P. Regunathan and W.H. Beauman 
Point-of-Use and Point-of-Entry 
Treatment on Long 


John A. DeFilippi and Joseph H. Baier 
Controlling Arsenic, Fluoride, 

and Uranium by Point-of-Use 

Treatment 

Kim R. Fox and Thomas J. Sorg 
Modeling Point-of-Entry Radon 

Removal by GAC : 

Jerry D. Lowry and Sylvia B. Lowry 


Power Outages 


Water Utility Makes Use of National 
Weather Service Radar ‘6: 
Stephen C. Gerwin 


Preoxidation 


Effects of Storage and Preoxidation 
on Sludge and Water 
Quality 
Robert C. Hoehn, John T. Novak, 
and William E. Cumbie are 


Pricing 


Reform in Costing and Pricing 


Patrick C. Mann 

Using Peaking Factors to Update 
Water Rates :6: 
David S. Hasson and David G. Ovard 


Privatization 
Roundtable 


Public Relations 


Dredging to Reduce Asbestos 
Concentrations in the California 
Aqueduct 
Jeanine Jones and Michael J. McGuire 

Responding to Customer Concerns About 
Home Treatment Devices .. 79:10:34 
R. Scott Yoo 


Pumping 

High-Efficiency Motors 
Jeptha A. Wade Jr., Michael J. Rossi, 
and Robert R. Guzzetta 

Using Elevated Storage and Off-Peak 
Pumping to Control Energy 


79:11:12 


Bruce S. Aptowicz, Norman G. 


Weintraub, and Charles Zitomer 


Radionuclides 


Viewpoint 
Radionuclides in Drinking Water: 
An Overview 79:4:144 
E. Marco Aieta, J. Edward Singley, 
Albert R. Trussell, Kathryn 
W. Thorbjarnarson, and Michael J. 
McGuire 
Estimating the Health Risks of Radon 
in Drinking Water 79:4:153 
C. Richard Cothern 
The Transfer of Radon From Domestic 
Water to Indoor Air 79:4:159 
Howard M. Prichard 
Point-of-Entry Removal of Radon 
From Drinking Water : 
Jerry D. Lowry, Willem F. Brutsaert, 
Thomas McEnerney, and Cindy Molk 
Radium Removal Using Sorption 
to Filter Sand 
Richard L. Valentine, Timothy S. 
Mutholland, and Roger C. Splinter 
The Potential Toxicity of Uranium 
in Water 
McDonald E. Wrenn, Patricia W. 
Durbin, David L. Willis, 
and Narayani P. Singh 
Strong-Acid Ion Exchange 
for Removing Barium, Radium, 
and Hardness 79:8:66 
Vernon L. Snoeyink, Carl Cairns- 
Chambers, and Julie L. Pfeffer 
Controlling Arsenic, Fluoride, 
and Uranium by Point-of-Use 
Treatment 
Kim R. Fox and Thomas J. Sorg 
Modeling Point-of-Entry Radon 
Removal by GAC 710: 
Jerry D. Lowry and Sylvia B. Lowry 


Rates 

Reform in Costing and Pricing 
Patrick C. Mann 

Using Peaking Factors to Update 
Water Rates ‘6: 
David S. Hasson and David G. Ovard 

Recreational Use of Water 

Roundtable 


Regional Water Management 


79:12:10 


Reservoirs 


Reservoir Management 
Michael D. Meadows 


Reverse Osmosis 


Using Reverse Osmosis to Remove 
Agricultural Chemicals 
From Groundwater 
Joseph H. Baier, BenjaminW. 
Lykins Jr., Carol A. Fronk, Neve, 
and Steven J. Kramer rye | 


Safe Drinking Water Act 
Face to Face 


Comparing Three Sampling Designs __ 
for Monitoring Coliforms in Small _ 
Community Systems 79:11:50 © 
T.A. Stukel, F.C. Reed, 

E.R. Greenberg, and N.J. Jacobs 


Roundtable 

Effects of Storage and Preoxidation 

on Sludge and Water Quality .. 79:6:67 
Robert C. Hoehn, John T. Novak, 
and William E. Cumbie 

Testing of Alum Recovery for Solids __ 
Reduction and Reuse 
Mark M. Bishop, A.T. Rolan, Tom L 
Bailey, and David A. Cornwell 

Silvicultural Application of Alum 


RJ. Grabarek and E.C. Krug 
Effects of Coagulation 
on Sludge Thickening 
and Dewatering 
William R. Knocke, Jeff R. Hamon, 
and Betsy E. Dulin 
Committee Report: Research Needs 
for Alum Sludge Discharge . . 79:6:99 
Sludge Disposal Committee 
Confluence 


Small Systems 


Innovative State Policies for Aiding 
Community Water 
Suppliers 
N.P. Humphrey and C. Walker — rope 
Regulatory Dilemmas Ensnare 
Arizona’s Small Water 
Companies 
Hugh A. Holub 
A Water Resources Audit for Small 
Communities : 
Kathleen M. Trauth, Billy J. Claborn, 
and Lloyd V. Urban 
Curbing THMs in Small Water 
Systems 
Audrey D. Levine, E. Robert 
Baumann, and Lori B. Lind 
Applying Economic Principles to Small 
Water Systems 79:5: 
Robert M. Clark 
Air-Water Phase Equilibria of Volatile _ 
Organic Solutes 79:5:62 
Christoph Munz and Paul V. Roberts 
Design Considerations and Operating 
Tips for Small Residential 
Systems 
Bruce W. Lewis 
Comparing Three Sampling Designs 
for Monitoring Coliforms in Small 
Community Systems 79:11:50 | 
T.A. Stukel, F.C. Reed. ¢ 
E.R. Greenberg, and N.J. Jacobs 
Frequency-of-Occurrence Monitoring 
for Coliform Bacteria in Small Water 
Systems 
W.O. Pipes, K. Mueller, M. Troy, 
and H.A. Minnigh 


79:11:42 


JOURNAL AWWA | 


— 
Sludge 
79:3:43 
9:11:46 


Tastes and Odors 

Training Panelists for the Flavor 
Profile Analysis Method 79:1:26 
Jeroen H.M. Barteis, Brian M. Brady, 
and I.H. (Mel) Suffet 

Removal of Taste- and Odor-Causing 
Compounds by Biofilms Grown 
on Humic Substances 
Eun Namkung and Bruce E. 
Rittmann 

Reservoir Management 
Michael D. Meadows 


Tax Law—1986 
Roundtable 


Trihalomethanes 

Preventing the Formation 
of Trihalomethanes in Florida 
Groundwater 


John C. Thompson and Jules J]. Ameno 
Developing Haloform Formation 
Potential Tests 
Bill Batchelor, David Fusilier, 
and Edward H. Murray 
Curbing THMs in Small Water 
Systems 
Audrey D. Levine, E. Robert 
Baumann, and Lori B. Lind 
Developing Models for Predicting woe 
Trihalomethane Formation 
Potential and Kinetics 
Gary L. Amy, Paul A. Chadik, 
and Zaid Chowdhury 
Removing Trihalomethane Precursors 
by Coagulation 
Richard E. Hubel and James K. 
Edzwald 
Dead Ends, Red Water, and Scrap 
Piles 79:7: 
John R. Rossum 


Turbidity 


The Importance of Whiting 
as a Component of Raw Water 
Turbidity 
Steven W. Effler 

Evaluating Treatment Plants 
for Particulate Contaminant 
Removal 
Gary S. Logsdon 

Point-of-Use Treatment for Turbidity 
Removal in a Municipal 
System 710: 
Daniel F. Greve and Randy L. Fultz 


Waste Discharges 

Effects of Waste Discharges 
on Mississippi River be 

i 79:11:26 

Shun Dar Lin and Ralph Evans 


1987 GEOGRAPHIC INDEX 


Testing and Evaluating Point-of-Use 
Treatment Devices 
in Canada 
Richard S. Tobin 


New Brunswick 


Removing Manganese From Water 
at Fredericton, N.B., 


79:10:42 


T. Viraraghavan, E.L. Winchester, 
G.J. Brown, G.P. Wasson, 
and R.C. Landine 


Ontario 


Effects of Several Ions on Iron oar 
Treatment by Sodium Silicate Tae 
and Hypochlorite 
R. Bruce Robinson, Roger A. Posing 
and Joseph M. Holden 


Developing Countries 

Water Supply in Micronesia .. . 
Jeffrey Fontaine 

Operation and Maintenance of Water 
Systems in Developing 
Countries 
John H. Austin and James K. Jordan 

Increasing Water Supplies 
in the Iberian Peninsula 
Steve Higham 

Letters 


Germany 
The Survival of Father 


79:7:64 


79:7:84 


Rolf A. Deininger 


DECEMBER 1987 


Water Supply in Micronesia . .. 79:7:64 
Jeffrey Fontaine 


Letters 


Spain 
Iberian Peninsula 


Increasing Water Supplies 
in the Iberian Peninsula 
Steve Higham 


United Kingdom 


Viewpoint 

GAC as Sand Replacement in Rapid 
Gravity Filters . 
Robert A. Hyde, Don G. Hill, Tom F 
Zabel, and Terry Burke 


United States 
Alaska 


Water Conservation 
and Management in Barrow, 
Alaska 
Michael R. Pollen 

Controlling Arsenic, Fluoride, 
and Uranium by Point-of-Use 
Treatment 
Kim R. Fox and Thomas J. Sorg 


Arizona 


Regulatory Dilemmas Ensnare 
Arizona’s Small Water 
Companies 
Hugh A. Holub 


= 


— 


California wr 
Dredging to Reduce Asbestos aan fe 
Concentrations in the California 
Aqueduct 
Jeanine Jones and Michael J. MeCuire 
Water Conserving Landscapes Show 
Impressive Savings 
John Olaf Nelson 
High-Efficiency Motors 
Jeptha A. Wade Jr., Michael J. Rossi, 
and Robert R. Guzzetta 
Responding to Customer Concerns About — 
Home Treatment Devices .. 79:10:34 © 
R. Scott Yoo ay 
Colorado 
Public Attitudes Toward Water 
Conservation 79:3:46 
J. Ernest Flack and Joanne Greenberg — 
Foothills: A State-of-the-Art Water 
Treatment Plant 
Robert K. Weir and Robert L. 
Chapman 
Controlling Arsenic, Fluoride, 
and Uranium by Point-of-Use 
Treatment 
Kim R. Fox and Thomas J. Sorg 


Connecticut 
Silvicultural Application of Alum 


Robert J. Grabarek and Edward eS 
Krug 
District of Columbia 


Water Utility Makes Use of National 
Weather Service Radar 


Stephen C. Gerwin 


By 
| 
79:1:38 
Canada Micronesia 
— 
9:3:26 
89 


Florida 


Preventing the Formation 
of Trihalomethanes in Florida 
Groundwater 
John C. Thompson and Jules J. Ameno 
Applying Membrane Processes 
to Groundwater Sources 
for Trihalomethane 
Precursor Control - 
James S. Tavlor, D.M. Thompson, 
and J. Keith Carswell 
Upgrading a Landmark Water 
Treatment Plant 
James G. Smith, David L. Tippin, 
Malichi C. Bennet III, 
and Jagdish B. Salgaonkar 


Hawaii 


Organic Contamination 


of Groundwater: A Learning 
Experience 
L. Stephen Lau and John E. Mink 


Illinois 
Effects of Waste Discharges 
on Mississippi River 
i 79:11:26 
Shun Dar Lin and Ralph Evans 
Towa 


Curbing THMs in Small Water 
Systems 
Audrey D. Levine, E. Robert 
Baumann, and Lori B. Lind 


Maryland 

Water Utility Makes Use of National 
Weather Service Radar 79:6:62 
Stephen C. Gerwin 

Missouri 

Confluence 

Nevada 


Removing Arsenic From Drinking 


Steven W. Hathaway (deceased) and 
Frederick Rubel Jr. 


New Hampshire 


Replacement Rules for Water 
Mains 
Thomas M. Walski 

Comparing Three Sampling Designs 
for Monitoring Coliforms in Small 
Community Systems 
Thérése A. Stukel, Frank C. Reed, 
E. Robert Greenberg, 
and Nicholas J. Jacobs =A 


New Mexico 


Controlling Arsenic, Fluoride, 
and Uranium by Point-of-Use 
Treatment : 
Kim R. Fox and Thomas J. Sorg 


New York 


Using Reverse Osmosis to Remove 
Agricultural Chemicals 
From Groundwater 
Joseph H. Baier, Benjamin W. 
Lykins Jr., Carol A. Fronk, 
and Steven J. Kramer 

Organizing Water Quality Districts 
in New York State 79:10:39 
Michael E. Burke and George A. 
Stasko 

Point-of-Use and Point-of-Entry 
Treatment on Long 


John A. DeFilippi and Joseph H. Baier 
North Carolina 


Testing of Alum Recovery for Solids 
Reduction and Reuse :6: 
Mark M. Bishop, A.T. Rolan, Tom L. 
Bailey, and David A. Cornwell 


Ohio 


Protection of Waterlines Traversing 
a Hazardous Waste 


Thomas L. Kovacik, Donald M. 

Moline, and Paul F. Munn 
Mitigating Copper Pitting Through 

Water Treatment 

Arthur Cohen and James R. ecak 
Confluence 79:11:78 


Oklahoma 


Point-of-Use and Point-of-Entry 
Drinking Water Treatment... 
Lee T. Rozelle 


Oregon 


Viewpoint 

Controlling Arsenic, Fluoride, 
and Uranium by Point-of-Use 
Treatment 
Kim R. Fox and Thomas J. Sorg 


Pennsylvania 


79:10:53 


Confluence :6: 
Using Elevated Storage and Off-Peak 
Pumping to Control Energy 


Bruce S. Aptowicz, Norman G. 

Weintraub, and Charles Zitomer 
Evaluating Alternative Coagulants 

to Determine Efficiency 

and Cost-Effectiveness 

William R. McKeon and John J. 

Muldowney 


Texas 


Socioeconomic Factors Affecting Water 
Conservation in Southern 


Darryll Olsen and Allan L. Highstreet 
A Water Resources Audit for Small 
Communities . 
Kathleen M. Trauth, Billy J. Claborn, 
and Lloyd V. Urban 
Reservoir Management 
Michael D. Meadows 
Confluence 


Utah 


Using Peaking Factors to Update 
Water Rates 79:6:46 
David S. Hasson and David G. Ovard 

Schmutzdecke Characterization 
of Clinoptilolite-Amended Slow 
Sand Filtration 
Daniel R. McNair, Ronald C. Sims, 
Darwin L. Sorensen, 
and Matthew Hulbert 


Vermont 


Comparing Three Sampling Designs 
for Monitoring Coliforms in Small 
Community Systems : 
Thérése A. Stukel, Frank C. Reed, 
E. Robert Greenberg, 
and Nicholas J. Jacobs 

Virginia 

Effects of Storage and Preoxidation 
on Sludge and Water 
Quality :6: 
Robert C. Hoehn, John T. Novak, 
and William E. Cumbie 

Chlorine Dioxide Effects on THMFP, 
TOXFP, and the Formation 
of Inorganic By-products ... 79:9:107 
Karen S. Werdehoff and Philip C. 
Singer 


Washington 


Corrosion Monitoring and Control 
in the Pacific Northwest .... 79:2:71 
Steve H. Reiber, John F. Ferguson, 
and Mark M. Benjamin 
The Effects of Short-Term Changes 
in Water Quality on Copper 
and Zinc Corrosion Rates. ... 79:2:75 
Al Stone, Dimitris Spyridakis, 
Mark Benjamin, John Ferguson, 
Steve Reiber, and Stein Osterhus 
Seattle’s Experience With Distribution 
System Sampling 
Richard G. Donner 


Wyoming 


Point-of-Use Treatment for Turbidity 
Removal in a Municipal 
System 
Daniel F. Greve and Randy L. Fuliz 


JOURNAL AWWA 


| 
10:61 
9:11:46 
9 


1987 AUTHOR INDEX = 


FLA 


Geldreich, Edwin E.—79:5:74; 79:10:60 


Mueller, Karolyn—79:11:59 
Muldowney, John J.—79:11:71 
Mulholland, Timothy S.—79:4:170 
Munn, Paul F.—79:2:38 

Munz, Christoph—79:5:62 
Murray, Edward H.—79:1:50 
Myers, James R.—79:2:58 
Namkung, Eun—79:7:107 
Narbaitz, Roberto M.—79:8:49 
Nelson, John Olaf—79:3:35 

Nicol, Jean-Paul—79:9:122 
Nirmalakhandan, N.—79:1:56 
Novak, John T.—79:6:67 

Olsen, Darryll—79:3:59 

O’Neil, William K.—79:11:75 
Osterhus, Stein—79:2:75 

Ovard, David G.—79:6:46 

Pfeffer, Julie L.—79:8:66 

Pipes, Wesley O.—79:11:59 
Pisigan, Rodolpho A. Jr.—79:2:62 
Pollen, Michael R.—79:3:26 
Prichard, Howard M.—79:4:159 
Reasoner, Donald J.—79:10:60 
Reed, Frank C.—79:11:50 
Regunathan, P.—79:10:67 
Reiber, Steve H.—79:2:71; 79:2: 


Gerwin, Stephen C.—79:6:62 
Grabarek, Robert J.—79:6:84 
Graese, Sandra L.—79:12:64 
Greenberg, E. Robert—79:11:50 
Greenberg, Joanne—79:3:46 
Greve, Daniel F.—79:10:46 
Guzzetta, Robert R.—79:6:52 
Hamon, Jeff R.—79:6:89 

Hand, David W.—79:1:74 
Hasson, David S.—79:6:46 
Hathaway, Steven—79:8:61 
Higham, Steve—79:7:84 
Highstreet, Allan L.—79:3:59 
Hill, Don G.—79:12:33 

Hoehn, Robert C.—79:3:75; 79:6:67 
Holden, Joseph M.—79:7:116 

Holub, Hugh A.—79:5:42 

Hubel, Richard E.—79:7:98 

Hulbert, Matthew—79:12:74 
Humphrey, Nancy Patricia—79:5:34 
Hyde, Robert A.—79:12:33 
Jacobs, Nicholas J.—79:11:50 
Jenkins, S. Rod—79:9:122 
Jones, Jeanine—79:2:30 
Jordan, James K.—79:7:70; 79:8:32 


— 


Aieta, E. Marco—79:4:144 
Ameno, Jules J.—79:1:38 
Amirtharajah, A.—79:12:50 

Amy, Gary L.—79:1:43; 79:7:89; 79:8:49 
Aptowicz, Bruce S.—79:11:46 
Arora, Harish—79:1:74 

Austin, John H.—79:7:70 

Baier, Joseph H.—79:8:55; 79:10:76 
Bailey, Tom L.—7$:6:76 

Bartels, Jeroen H.M.—79:1:26 
Batchelor, Bill—79:1:50 
Baumann, E. Robert—79:5:52 
Beauman, W.H.—79:10:67 
Belanger, Scott E.—79:3:69 
Benjamin, Mark M.—79:2:71; 79:2:75 
Bennet, Malichi C. III—79:9:74 
Bishop, Mark M.—79:6:76 

Blannon, Janet C.—79:10:60 
Brady, Brian M.—79:1:26 
Broadaway, Susan C.—79:5:70 
Brown, G.J.—79:8:43 

Brutsaert, Willem F.—79:4:162 
Burke, Michael E.—79:10:39 
Burke, Terry—79:12:33 

Cairns, John Jr.—79:3:75 
Cairns-Chambers, Carl—79:8:66 
Camper, Anne K.—79:5:70 
Carswell, J. Keith—79:8:72 
Chadik, Paul A.—79:7:89 
Chapman, Robert L.—79:9:66 
Cherry, Donald S.—79:3:69 

Chow, Bruce M.—79:6:56 
Chowdhury, Zaid—79:7:89 
Claborn, Billy J.—79:5:48 

Clark, Robert M.—79:1:33, 79:5:57 
Cohen, Arthur—79:2:58 

Collins, Michael R.—79:1:43 
Cooper, William J.—79:8:49 
Cornwell, David A.--79:6:76 
Cothern, C. Richard—79:4:153 
Cranston, Kelly O.—79:12:50 
Crittenden, John C.—79:1:74 
Cumbie, William E.—79:6:67 

Dar Lin, Shun—79:11:26 
DeFilippi, John A.—79:10:76 
Deininger, Rolf A.—79:7:78 
DiGiano, Francis A.—79:1:64 
Donner, Richard G.—79:11:42 
Dressman, Ronald C.—79:9:114 
Dulin, Betsy E.—79:6:89 

Durbin, Patricia W.—79:4:177 
Edzwald, James K.—79:7:98 

Effler, Steven W.—79:3:80 

Evans, Ralph--79:11:26 

Ferguson, John F.—79:2:71; 79:2: 75 
Fiessinger, Francois—79:12:39 
Flack, ]. Ernest—79:3:46 

Fontaine, Jeffrey—79:7:64 

Fox, Kim R.—79:10:81 

Fronk, Carol A.—79:8:55 | 

Fu, Paul L.K.—79:9:114 

Fultz, Randy L.—79:10:46 
Fusilier, David—79:1:50 

DECEMBER 1987 


King, Paul H.—79:1:43 

Knocke, William R.—79:3:75; 79:6:89 
Kovacik, Thomas L.—79:2:38 
Kramer, Steven J.—79:8:55 

Kroon, J.R.—79:11:54 
Krug, Edward C.—79:6:84 


Kuo, C. James—79:1:43 wl 

Landine, R.C.—79:8:43 

LeChevallier, Mark W.—79:5:70 

Lee, Ramon G.—79:12:64 

Lee, Y.H.—79:1:56 

Levine, Audrey D.—79:5:52 

Lewis, Bruce W.—79:11:42 

Lind, Lori B.—79:5:52 

Logsdon, Gary S.—79:9:82 

Lowry, Jerry D.—79:4:162; 79:10:85 

Lowry, Sylvia B.—79:10:85 

Maddaus, William O.—79:3:52 

Mann, Patrick C.—79:3:43 

McEnerney, Thomas—79:4:162 

McGuire, Michael J.—79:2:30; 79:3:69; 
79:4:144 

McKeon, William R.—79:11:71 

Meadows, Michael D.—79:8:26 

Minear, Roger A.—79:7:116 

Mink, John E.—79:8:37 

Moline, Donald M.—79:2:38 

Molk, Cindy—79:4:i62 

Monk, Robert D.G.—79:2:45; 79:9:93 


Lau, L. Stephen—79:8:37 

Letterman, Raymond D.—79:12:26 
Liou, C.P.—79:11:54 

Lykins, Benjamin W. Jr.—79:1:74; 79:8:55 
McFeters, Gordon A.—79:5:70 7 
McNair, Daniel R.—79:12:74 

Minnigh, Harvey A.—79:11:59 

Morgan, Joe M.—79:9:122 


Rice, Eugene W.—79:5:74 
Rittmann, Bruce E.—79:7:107 

Roberts, Paul V.—79:5:62 

Robinson, R. Bruce—79:7:116; 79:11:64 
Rolan, A.T.—79:6:76 
Ronk, Susan K.—79:11:64 

Rook, John J.—79:12:39 eens’ 

Rossi, Michael J.—79:6:52 

Rossum, John R.—79:7:113 

Rozelle, Lee T.—79:10:53 


Rubel, Frederick Jr.—79:8:61 


Salgaonkar, Jagdish B.—79:9:74 
Sinis, Ronald C.—79:12:74 
Singer, Philip C.—79:9:107; 79:11:76 
Singh, Narayani—79:4:177 

Singley, J. Edward—79:2:62; 79:4:144 
Sinsabaugh, Robert L.—79:3:75 

Smith, James G.—79:9:74 

Snoeyink, Vernon L.—79:8:66; 79:12:64 
Sorensen, Darwin L.—79:12:74 
Sorg, Thomas J.—79:10:81 

Speece, R.E.—79:1:56 

Speitel, Gerald E. Jr.—79:1:64 

Splinter, Roger C.—79:4:170 
Spyridakis, Dimitris—79:2:75 

Stasko, George A.—79:10:38 

Stevens, Alan A.—79:9:114 

Stone, Al—79:2:75 

Stukel, Thérése—79:11:50 

Suffet (Mel)—79:1:26 

Symons, James M.—79:9:114 

Taylor, James S.—79:8:72 

Thompson, D.M.—79:8:72 

Thompson, John C.—79:1:38 
Thorbjarnarson, Kathryn W.—79:4:144 
Tippin, David L.—79:9:74 

Tobin, Richard S.—79:10:42 


91 


' 


Trauth, Kathleen M.—79:5:48 
Troy, Marleen—79:11:59 Wasson, G.P.—79:8:43 Winchester, E.L.—79:8:43 
Trussell, Albert R.—79:4:144 Weintraub, Norman G.—79:11:46 == Wrenn, McDonald E.—79:4:177 
Urban, Lloyd V.—79:5:48 Weir, Robert K.—79:9:66 Yoo, R. Scott—79:10:34 


Walski, Thomas M.—79:11:33 Willis, John F.—79:2:45 


Valentine, Richard L.—79:4:170  — Werdehoff, Karen S.—79:9:107 Zabel, Tom F.—79:12:33 
Viraraghavan, T.—79:8:43 Wiesner, Mark R.—79:12:39 Zitomer, Charles—79:11:46 
Wade, Jeptha A. Jr.—79:6:52 Willis, David L.—79:4:177 


OUR THANKS TO 1987 REVIEWERS 


The editors of the JOURNAL rely on expert reviews by professionals in the field of water supply in order to select the best papers — 
from those contributed to the JOURNAL. The staff acknowledges the following reviewers whose time and efforts allowed the 


JOURNAL to maintain a high standard of quality in papers published in 1987. 


Glen H. Abplanalp 
Jack Abrera 
E. Marco Aieta = 
Katherine T. Aiben 
A. Amirtharajah 
Gary L. Amy ——- 
Bruce S. Aptowicz 
J. Darrell Bakken 
Richard H. Barnett 
J. James Barr 
E. Robert Baumann 
CharlesR.Beer 
Robert E. Behnke aes 
Scott E. Belanger a 
William D. Bellamy 
Gordon Bellen 
Daniel F. Bender 
Lawrence Benjamin 
Stephen L. Bishop 
Joseph F. Borzelleca 
Robert I. Botto 
Lee C. Bradley Jr. 
F. Lee Brown 
Thomas J. Buchanan 
Richard Bull 
Michael E. Burke 
Suzanne Butterfield 
James L. Buttle 
Keith E. Carns c 
Robert W.Carr 
J. Keith Carswell 
A. Lee Cesario to 
Brenda J. Chapman 
James D. Chapman 
W.G. Characklis 
John Cherry 
Erik Christensen 
Robert M.Clark 
Robert R. Clark . 
John L.Cleasby 
Dennis A. Clifford = 
Graham A. Colditz 
William J. Conlon 
William J. Cooper 
David A. Cornwell 
C. Richard Cothern 
Ronald L. Coy 
John C. Crittenden 
Gunther F. Craun 


Rolf A. Deininger | a 
Jack DeMarco 


92 


Brian A. Dempsey 
Steven K. Dentel 
Joseph J. Delfino 
Jack C. Dice 
Francis A. DiGiano 
John Doull 

Alfred P. Dufour 
Glenn M. Dykes Jr. 
John E. Dyksen 
Stephen C. Edberg 
James K. Edzwald 
James C. Feeley 
John F. Ferguson 
James R. Fortier 
Kim R. Fox 

Paul L.K. Fu 

Edwin E. Geldreich 
Mriganka M. Ghosh 
Harold Gilman 
Thomas S. Gittelman 
William H. Glaze 
Terry L. Gloriod 
Eugene B. Golub 
Gilbert Gordon 
Rodney W. Graupmann 
Walter Grayman 
Michael J. Grear 


Charles N. Haas 
Carl L. Hamann 
Barker G. Hamill 
Martin A. Hamilton 
John Harley 

Robert B. Heater 
David W. Hendricks 
Richard Herriott 
Alan Hess 

Charles P. Hibler 
Robert C. Hoehn 
John C. Hoff 

Jack W. Hoffbuhr 
Lesleyanne Horton 
Carl P. Houck 
Steve Suchan Hsu 
Wendell R. Inhoffer 
Joseph G. Jacangelo 
Donald E. Jackson 
Vern E. Jacobsen 
Walter Jakubowski 
S. Rod Jenkins 

J. Donald Johnson 


Barbara S. Jordan 
Peter C. Karalekas Jr. 
Michael C. Kavanaugh 
Susumu Kawamura 
Elizabeth Kawczynski 
Gregory J. Kirmeyer 
Razmig Y. Konyalian 
Frederick C. Kopfler 


Kramer 
Stuart Krasner 


_ Les Lampe 


L. Stephen Lau 


Desmond F. Lawler 
Mark W. LeChevallier 
Gordon F. Leitner 
Raymond D. Letterman 
David W. Liechty 
Shun Dar Lin 
Gary S. Logsdon 
Karl E. Longley 
Ben W. Lykins Jr. 
G. Stephen Lyons 
Janice E. Martin 
Theodore Martin 
Robert G. McCall 
Perry L. McCarty 
Gordon A. McFeters 
Philip I. McGrath 
Michael J. McGuire 
Laurent McReynolds 
Edward G. Means 
James R. Millette 
Roger A. Minear 
Robert T. Misen 
Thomas D. Mogren 
E.F. Morey 
James J. Morgan 
Richard H. Moser 
Stanley A. Mruk 
James A. Nelson 
Donald F. Newnham 
Patrick Odell 

_ Richard J. Oliphant 

Betty H. Olson 

Charles O’Melia 
Jerry Ongerth 

_ Gary L. Owen 
Chester Pauls 
William A. Perkins 


James M. Perry 


Wesley O. Pipes 
Robert W. Powitz 


Stephen J. Randtke 
Donald J. Reasoner 
David A. Reckhow 
P. Regunathan 
Martin Reinhard 
Robert Renner 
Harry F. Ridgway 
Bruce E. Rittmann 
Kenneth J. Roberts 
Paul V. Roberts 

R. Bruce Robinson 
Stephen Roesch 
Peter A. Rogers 
A.T. Rolan 

Joan B. Rose 

John R. Rossum 
Mark D. Rothenberg 
Lee T. Rozelle 

Alan J. Rubin 
James Sargent 
Robert T. Sasman 
Michael R. Schock 
Clois Slocum 

W. Harry Smith 
V.L. Snoeyink 
Charles A. Sorber 
Thomas J. Sorg 
John E. Spitko Jr. 
Otis J. Sproul 
George A. Stasko 
Alan A. Stevens 
Irwin H. Suffet 
James M. Symons 
Carol H. Tate 
James S. Taylor 
Raymond H. Taylor 
John C. Thompson Jr. 
Richard S. Tobin 
William A. Tolle 
Gordon Treweek 
R. Rhodes Trussell 
Mark Umphres 
George S. Uyesugi 
Richard L. Valentine 
Charles F. Voyles 
Horton Wasserman 
Robert K. Weir 
Garret P. Westerhoff 
Carlton S. Wilder 
Robert B. Yee 
Thomas L. Yohe 


| 
= ¥ 


